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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition 
of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  be  prevented  or  corrected. 


Phase  I  Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses .  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The 
spillway  design  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  conditic 
potential . 


PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


Martindale  Dam,  Cambria  County,  Pennsylvania 
NDI  No.  PA  00444,  PennDER  No.  11-17 
Trout  Run 

Inspected  24  June  1980 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


Martindale  Dam,  owned  and  operated  by  the  Borough  of  Portage 
Water  Authority,  is  classified  as  a  "Small"  size  -  "High" 
hazard  dam.  The  dam  was  found  to  be  in  fair  overall  condition 
at  the  time  of  inspection. 


Hydraulic/hydrologic  evaluations,  performed  in  accordance 
with  procedures  established  by  the  Baltimore  District,  Corps 
of  Engineers,  for  Phase  I  Inspection  Reports,  revealed  that 
the  dam,  reservoir,  and  spillway  will  pass  16  percent  of  the 
Probable  Maximum  Flood  (PMF)  before  overtopping  of  the  dam 
occurs.  A  spillway  design  flood  (SDF)  in  the  range  of  the 
1/2  Probable  Maximum  Flood  (1/2  PMF)  to  the  PMF  is  required 
for  Martindale  Dam.  The  1/2  PMF  was  chosen  as  the  SDF 
because  the  dam  is  on  the  low  end  of  the  "Small"  size  category 
in  terms  of  its  storage  and  height. 

During  the  1/2  PMF,  the  maximum  depth  and  total  duration  of 
overtopping  are  0.83  feet  and  8.5  hours,  respectively.  Due 
to  the  relatively  narrow  crest  width  of  the  dam  and  the  long 
duration  of  overtopping,  it  was  judged  that  failure  of  the 
dam  is  likely  during  the  1/2  PMF.  To  assess  the  increase  in 
damages  downstream  from  the  non- failure  to  failure  cases, 
the  1/2  PMF  was  routed  through  the  dam  and  downstream  for 
both  conditions.  It  was  determined  that  there  would  be  a 
significant  increase  in  economic  damages  and  possible  loss 
of  life  if  the  dam  failed.  The  spillway  is  therefore  cate¬ 
gorized  as  being  "seriously  inadequate 

The  owner  of  the  dam  should  immediately  initiate  an  engineering 
study  to  further  evaluate  the  spillway  capacity  and  to 
develop  recommendations  for  remedial  measures  to  reduce  the 
overtopping  potential  of  the  dam. 

In  summary,  Martindale  Dam  is  classified  as  being  in  an 
"Unsafe"  -  "Non-Emergency"  condition  on  the  basis  of  the 
results  of  the  hydrologic/hydraulic  evaluation. 


The  inspection  and  review  of  information  revealed  certain 
items  of  work  which  should  be  performed  immediately  by  the 
owner.  Items  1  and  2  below  should  be  designed  and  completed 
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under  the  guidance  of  a  qualified  professional  engineer 
experienced  in  the  design  of  earth  dams  and  appurtenant 
structures.  These  items  include: 

1)  The  owner  should  immediately  initiate  an  engineering 
study  to  further  evaluate  the  spillway  capacity  in 
order  to  develop  recommendations  for  remedial 
measures  to  reduce  the  overtopping  potential  of 

the  dam. 

2)  Provide  upstream  closure  for  the  intakes  of  the 
water  supply  line  and  blow-off  pipe. 

3)  Repair  the  separated  joint  in  the  concrete  extension 
to  the  blow-off  pipe. 

4)  Repair  the  cracks  in  the  spillway  training  walls. 

5)  Clean  and  seal  the  joints  between  the  weir  and  the 
spillway  training  walls. 

6)  Remove  the  trees  and  brush  growing  in  the  downstream 
end  of  the  spillway  discharge  channel. 

7)  Repair  the  cracks  in  the  bottom  slabs  of  the 
spillway  discharge  channel. 

8)  Repair  the  eroded  areas  along  the  upstream  face  of 
the  embankment. 

9)  Fill  the  low  areas  along  the  crest  of  the  dam. 

10)  Repair  the  animal  burrows  in  the  embankment. 

In  addition,  the  following  operational  measures  are  recommended 
to  be  undertaken  by  the  owner: 

1)  Develop  a  detailed  emergency  operation  and  warning 
system. 

2)  During  periods  of  unusually  heavy  rainfall,  provide 
around-the-clock  surveillance  of  the  dam. 

3)  When  warning  of  a  storm  of  major  proportion  is 
given  by  the  National  Weather  Service,  the  owner 
should  activate  the  emergency  operation  and  warning 
systems . 

It  is  further  recommended  that  formal  inspection,  maintenance, 
and  operational  procedures  and  records  be  developed  and 
implemented.  The  wet  areas  noted  in  this  inspection  report 
should  be  examined  in  all  future  inspections  and  the  condition 
recorded. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
MART INDALE  DAM 

NDI  No.  PA  00444,  PennDER  No.  11-17 
SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority  -  The  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army, 
through  the  Corps  of  Engineers,  to  initiate  a 
program  of  inspection  of  dams  throughout  the 
United  States . 

b.  Purpose  of  Inspection  -  The  purpose  of  the  inspection 
is  to  determine  if  the  dam  constitutes  a  hazard  to 
human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances  -  Martindale 
Dam  is  a  diaphragm,  earthfill  dam  with  a  height  of 
17  feet  and  a  total  length  of  860  feet.  The 
embankment  has  a  crest  width  of  5  feet.  The  side 
slopes  of  the  upstream  and  downstream  faces  of  the 
embankment  are  1.5H.-1V  (Horizontal  to  Vertical) 
and  slightly  flatter  than  1.5H:1V,  respectively. 

The  entire  upstream  face  of  the  embankment  is 
protected  by  15  inch  thick,  hand-placed  riprap. 

A  concrete  cut-off  wall  extends  the  full  length  of 
the  embankment  and  is  socketed  a  maximum  of  9  feet 
in  the  foundation  materials.  This  core  wall 
extends  up  to  Elevation  2302.5  feet  Mean  Sea  Level 
(M.S.L.).  The  reservoir  is  used  as  a  water  supply 
source  for  Portage  Township. 

The  spillway,  located  180  feet  from  the  right 
abutment,  consists  of  a  concrete,  broad-crested 
weir  and  a  masonry  and  concrete  discharge  channel. 

The  crest  of  the  weir  is  37  feet  long  (perpendicular 
to  the  direction  of  flow).  The  breadth  of  the 
weir  (parallel  to  the  direction  of  flow)  is  1.0  feet. 
The  weir  is  currently  2  feet  high. 

The  discharge  chute  extends  approximately  75  feet 
downstream  from  the  crest  of  the  weir.  The  bottom 
of  the  chute  channel  consists  of  9  inch  thick 
concrete  slabs.  The  sides  of  the  channel  are 
3  foot  high,  12  inch  thick  masonry  walls  finished 
with  concrete.  The  chute  is  37  feet  wide  at  the 
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crest  of  the  weir  and  begins  to  gradually  taper  to 
a  20  foot  width  13  feet  downstream  from  the  crest 
of  the  weir.  There  are  eleven  concrete  impact 
blocks  at  the  downstream  end  of  the  chute  which 
act  as  energy  dissipators. 

The  outlet  works  for  the  dam  consist  of  a  10  inch 
cast-iron  water  supply  line  and  a  20  inch  cast- 
iron  blow-off  pipe.  The  intakes  of  these  pipes 
are  located  in  the  reservoir  at  the  upstream  toe 
of  the  dam.  Both  pipes  lead  into  a  valve  house  at 
the  downstream  toe  of  the  embankment.  There  is  a 
20  inch  gate  valve  on  the  blow-off  pipe  and  a 
10  inch  gate  valve  on  the  water  supply  line. 
Immediately  upstream  of  the  gate  valve  on  the 
water  supply  line  is  a  10  inch  cast-iron  bypass 
line  leading  from  the  water  supply  line  to  the 
blow-off  pipe.  There  is  a  10  inch  gate  valve  on 
this  line.  Flow  in  the  water  supply  line  can  be 
directed  into  the  blow-off  pipe  by  closing  the 
10  inch  gate  valve  on  the  line  and  opening  the 
10  inch  gate  valve  located  on  the  bypass. 

A  20  inch  (inside  diameter)  concrete  pipe  extension 
was  added  to  the  downstream  end  of  the  blow-off 
pipe  approximately  15  years  ago.  This  extension 
is  125  feet  long.  This  addition  was  reportedly 
made  to  allow  flow  from  the  blow-off  line  to  run 
directly  into  the  existing  stream  channel  down¬ 
stream  from  the  dam. 

b.  Location  -  Martindale  Dam  is  located  in  Portage 
Township,  Cambria  County,  Pennsylvania.  The 
coordinates  of  the  dam  are  N  40°  21.2'  and  W  78° 
37.5’.  The  dam  and  reservoir  can  be  found  on  the 
Beaverdale  and  Blueknob,  Pennsylvania,  USGS  7.5 
minute  topographic  quadrangles. 

c.  Size  Classification  -  The  height  of  the  dam  is 
17  feet  and  the  reservoir  volume  at  the  top  of 
dam  (Elevation  2303.9  feet  M.S.L.1)  is  47  acre- 
feet.  Therefore,  the  dam  is  in  the  "Small"  size 
category. 

d.  Hazard  Classification  -  There  are  three  homes 
located  550  feet  downstream  from  the  dam  and  two 


*A11  elevations  are  referenced  to  the  spillway  crest,  Eleva¬ 
tion  2302.0  feet  M.S.L. ,  as  determined  on  the  design  plans 
for  the  dam.  The  reservoir  level  is  shown  as  being  at  Ele¬ 
vation  2323.0  feet  on  the  USGS  topographic  quadrangle  for 
the  area. 
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homes  1700  feet  downstream  from  the  dam.  Loss  of 
life  and  economic  damage  to  these  two  groups  of 
homes  is  likely  if  the  dam  were  to  fail.  Additional 
economic  damage  is  likely  in  Martindale  which  lies 
approximately  3500  feet  downstream  from  the  dam. 

This  possible  loss  of  life  and  economic  damage 
places  the  dam  in  the  "High"  hazard  category. 

e .  Ownership  -  The  dam  and  reservoir  are  owned  and 
operated  by  the  Borough  of  Portage  Municipal 
Authority,  606  Cambria  Street,  Portage,  Pennsylvania. 

f.  Purpose  of  the  Dam  -  The  dam  and  reservoir  are 
used  for  water  supply. 

g.  Design  and  Construction  History  -  The  dam  was 
designed  by  Andrew  B.  Crichton,  Civil  and  Mining 
Engineer,  Johnstown,  Pennsylvania.  The  dam  was 
constructed  in  1909  and  1910  using  local  labor 
under  the  daily  supervision  of  Mr.  Frank  Weaver, 
Superintendent  of  the  Portage  Municipal  Authority, 
with  periodic  inspection  by  Mr.  Crichton.  In 
1915,  the  embankment  was  raised  3  feet  and  the 
spillway  crest  was  raised  2  feet. 

h.  Normal  Operating  Procedures  -  The  pool  is  usually 
at  the  spillway  crest  elevation  except  during  late 
summer  when  the  pool  level  drops  due  to  low  inflow 
rates  and  high  rates  of  water  usage.  The  10  inch 
water  supply  valve  is  kept  open  except  at  times  of 
repair  to  one  of  the  water  supply  mains.  Thd 

20  inch  blow-off  pipe  is  operated  approximately 
once  a  month.  The  embankment  is  typically  examined 
once  a  month. 

1.3  PERTINENT  DATA 


a.  Drainage  Area  (square  miles)  - 

b.  Discharge  at  Dam  Site  (c.f.s.)  - 

Maximum  Known  Flood  (July  1977)  - 
Spillway  Capacity  (at  Pool 
El.  2303.9  ft.  M.S.L. )  - 

c.  Elevation  (feet  above  M.S.L.)  - 

Design  Top  of  Dam  - 
Minimum  Top  of  Dam  - 
Average  Top  of  Dam  - 
Normal  Pool  (Spillway  Crest)  - 
Streambed  at  Toe  of  Dam  - 
Maximum  Tailwater  - 


1.15 


230 

320 


2305.0 

2303.9 

2304.4 

2302.0 

2287+ 

Unknown 
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d.  Reservoir  (feet)  - 


Length  of  Maximum  Pool  -  800 

Length  of  Normal  Pool  -  700 

e .  Storage  (acre-feet)  - 

Top  of  Dam  (El.  2303.9  ft.  M.S.L.)  -  47 

Normal  Pool  (El.  2302.0  ft.  M.S.L.)  -  29 

f .  Reservoir  Surface  (acres)  - 

Top  of  Dam  (El.  2303.9  ft.  M.S.L.)  -  11.5 

Normal  Pool  (El.  2302.0  ft.  M.S.L.)  -  8.9 

g.  Dam  - 

Type  -  Diaphragm  earthfill 

Length  (feet)  -  860 

Height  (feet)  -  17 

Top  Width  (feet)  -  Design  -  8 

Field  -  5 

Side  Slopes  -  Upstream  -  Design  -  1.5H:1V 

Field  -  1.5H.-1V 

Downstream  -  Design  -  1.5H-.1V 


Field  -  Slightly  flatter 
than  1.5H:1V 

Zoning  -  The  design  plans  show  that  two  classes  of 

material  were  used  to  construct  the  embank¬ 
ment.  The  upstream  half  of  the  embankment 
is  reported  to  be  "select  material"  free  of 
vegetation  and  stones  greater  than  4  inches 
in  diameter.  The  downstream  half  of  the 
embankment  consists  of  rolled  waste  mate¬ 
rial.  These  two  zones  of  fill  are  divided 
by  the  concrete  core  wall  running  along  the 
dam  slightly  upstream  from  the  centerline 
of  the  crest.  When  the  embankment  was 
raised,  a  3  foot  wide  clay  puddle  core  wall 
was  placed  above  the  concrete  core  wall. 

No  other  information  concerning  the  mate¬ 
rial  used  to  raise  the  embankment  is  avail¬ 
able  . 

Cut-off  -  A  concrete  cut-off  wall  was  installed  along 
the  length  of  the  dam  slightly  upstream 
from  the  centerline  of  the  crest.  Design 
plans  show  that  the  wall  has  a  top  width  of 
2  feet  and  a  bottom  width  of  6  feet.  The 
wall  extends  up  to  6  inches  below  the 
original  top  of  dam,  Elevation  2302.5  ft. 
M.S.L.,  and  down  4  to  9  feet  below  the 
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original  ground  surface.  When  the  embank¬ 
ment  was  raised,  a  clay  puddle  core  wall 
3  feet  wide  was  placed  above  the  concrete 
core  wall.  This  clay  core  wall  extends  to 
within  6  inches  of  the  current  dam  crest. 

Grout  Curtain  -  Several  old  grout  pipes  were  observed 
along  the  upstream  crest  of  the  em¬ 
bankment  between  field  Stations  5+50 
and  6+20. 2  No  information  concerning 
the  extent  of  grouting  or  the  dates 
during  which  it  was  performed  is 
available . 

Drains  -  Drains  are  provided  for  the  spillway  dis¬ 
charge  channel.  None  are  included  for  the 
embankment. 

h.  Diversion  and  Regulatory  Tunnel  -  None 

i .  Spillway  - 

Type  -  Broad-crested,  concrete  weir 

Length  of  Crest  Perpendicular  to  the 


Direction  of  Flow  (feet)  -  37 

Width  of  Crest  Parallel  to  the 
-  Direction  of  Flow  (feet)  -  1.0 

Crest  Elevation  (feet  M.S.L.)  -  2302.0 

Gates  -  None 


Upstream  Channel  -  There  is  a  concrete  slab  approach 

channel  sloping  up  to  the  base  of 
the  weir  from  the  reservoir. 

Downstream  Channel  -  The  spillway  discharge  channel 

extends  approximately  75  feet 
downstream  from  the  crest  of 
the  weir.  The  bottom  of  the 
chute  channel  consists  of  con¬ 
crete  slabs  and  the  channel 
sides  are  masonry  walls  fin¬ 
ished  with  concrete.  (Note: 
these  walls  were  later  repaired 
with  gunite).  The  chute  is 
37  feet  wide  at  the  weir  and 


2  Stationing  shown  on  the  field  sketch  and  top  of  dam  profile 
included  in  Appendix  A  of  this  report  was  established  during 
the  inspection  of  the  dam  on  24  June  1980.  This  stationing 
differs  from  that  shown  on  the  design  drawings  for  the  dam 
(Plate  3).  Unless  stated  otherwise,  stationing  mentioned  in 
this  report  refers  to  that  shown  on  the  field  sketch  and  top 
of  dam  profile  in  Appendix  A. 
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begins  to  gradually  taper  to 
a  20  foot  width  13  feet  down¬ 
stream  from  the  crest  of  the 
weir.  Eleven  concrete  impact 
blocks  are  located  at  the  down¬ 
stream  end  of  the  chute  to 
serve  as  energy  dissipators. 

Regulatory  Outlets  -  The  outlet  works  for  the  dam 
consist  of  a  10  inch  cast-iron  water  supply  line 
and  a  20  inch  cast-iron  blow-off  pipe.  The  intakes 
of  these  pipes  are  located  in  the  reservoir  at  the 
upstream  toe  of  the  dam.  Both  pipes  lead  into  a 
valve  house  at  the  downstream  toe  of  the  embankment. 
There  is  a  20  inch  gate  valve  on  the  blow-off  pipe 
and  a  10  inch  gate  valve  on  the  water  supply  line. 
Immediately  upstream  of  the  gate  valve  on  the  water 
supply  line  is  a  10  inch  cast-iron  bypass  line 
leading  from  the  water  supply  line  to  the  blow-off 
pipe.  There  is  a  10  inch  gate  valve  on  this  line. 
Flow  in  the  water  supply  line  can  be  directed  into 
the  blow-off  pipe  by  closing  the  10  inch  gate  valve 
on  the  line  and  opening  the  10  inch  gate  valve  lo¬ 
cated  on  the  bypass. 


SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

Martindale  Dam  was  designed  by  Andrew  B.  Crichton, 

Civil  and  Mining  Engineer,  Johnstown,  Pennsylvania  in 
1909.  The  information  available  consisted  of  the 
Pennsylvania  Department  of  Environmental  Resources' 
(PennDER)  File  No.  11-17,  plans  and  photographs  in  the 
possession  of  the  owner,  and  an  interview  with  the 
owner's  representative.  Information  contained  in  the 
PennDER  file  included: 

1)  The  original  design  drawing  entitled,  "Portage 
Water  Company,  Portage,  Pennsylvania,  Plan  of 
Storage  Reservoir  on  Trout  Run, "  designed  by 
A.B.  Crichton,  dated  20  April  1909. 

2)  Revisions  to  the  original  design  drawing  for 
the  proposed  raising  of  the  embankment  and 
spillway  crest,  dated  1915. 

3 )  The  preliminary  and  final  "Report  upon  the 
Martindale  Storage  Reservoir  Dam  of  the 
Portage  Water  Company,"  by  an  engineer  of  the 
Water  Supply  Commission  of  Pennsylvania, 
dated  13  August  1914  and  11  August  1915, 
respectively. 

4)  Application  to  drawdown  the  reservoir  in  1959 
in  order  to  clear  sediment  from  the  reservoir. 

5)  Application  to  drawdown  the  reservoir  in  1979 
in  order  to  clear  sediment  from  the  reservoir 
(this  work  was  never  undertaken). 

6)  Various  photographs  and  post-construction 
inspection  reports. 

2.2  CONSTRUCTION 

The  dam  was  constructed  in  1909  and  1910  using  local 
labor  under  the  daily  direction  of  Mr.  Frank  Weaver  and 
periodic  supervision  by  Mr.  Crichton,  designer  of  the 
dam.  In  1915,  the  embankment  was  raised  3  feet.  At 
the  same  time  the  spillway  crest  was  raised  2  feet  to 
increase  the  storage  capacity  of  the  reservoir.  The 
spillway  crest  was  raised  by  constructing  the  2  foot 
high,  broad-crested  weir  currently  in  place  in  the 
spillway. 


At  the  same  time  (estimated  1915)  a  berm  was  placed 
abutting  the  downstream  slope  on  the  right  side  of 
the  spillway. 

In  1957,  the  concrete  surfaces  in  the  spillway  dis¬ 
charge  channel  were  gunited.  These  repairs  were 
required  because  the  concrete  had  badly  deteriorated. 

Currently,  the  Portage  Municipal  Authority  has  plans  to 
increase  the  width  of  the  embankment  and  to  raise  the 
height  of  the  embankment  an  additional  2  feet.  It  is 
not  certain  at  this  time  if  these  plans  will  be  carried 
out. 

2.3  OPERATION 

The  lake  level  is  maintained  at  normal  pool  level 
except  for  late  summer  when  the  reservoir  storage  is 
almost  completely  depleted  due  to  high  rates  of  water 
consumption  and  low  inflow  rates.  The  chlorinator 
house,  located  immediately  downstream  from  the  dam, 
is  visited  daily  except  Sunday.  Once  a  month  a  repre¬ 
sentative  of  the  owner  walks  the  embankment  and  examines 
it  for  seepage  and  other  problems.  The  20  inch  blow- 
off  pipe  is  typically  operated  once  a  month.  The 
10  inch  water  supply  valve  is  typically  open  all  the 
time  except  when  repairs  are  being  made  to  the  water 
mains  in  the  supply  system. 

2.4  EVALUATION 

a.  Availability  -  PennDER's  File  No.  11-17  is  readily 
available.  Additional  information  can  be  obtained 
at  the  Authority's  office  in  Portage,  Pennsylvania. 

b.  Adequacy  -  The  information  available  is  adequate 
for  a  Phase  I  Inspection. 

c.  Validity  -  There  is  no  reason  at  the  present  time 
to  doubt  the  authenticity  of  the  available  engin¬ 
eering  data.  However,  several  revisions  to  the 
dam  should  be  noted.  These  are: 

1)  The  embankment  was  raised  3  feet  in  1915. 

2)  The  original  design  plans  for  the  dam  show 
that  the  spillway  crest  was  intended  to  be 

50  feet  long.  Prior  to  building  the  spillway, 
the  design  crest  length  was  reduced  to  its 
current  size  of  37  feet  to  reduce  the  cost  of 
the  spillway  structure. 
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3)  The  crest  of  the  spillway  was  raised  2  feet 
in  1915. 

4)  The  vertical  distance  between  the  spillway 
crest  and  top  of  dam  was  increased  from 

2  feet  to  3  feet  in  1915  when  the  top  of  the 
dam  and  spillway  crest  were  raised. 

5)  A  new  water  intake  was  installed  for  the 
10  inch  water  supply  pipe  (date  unknown). 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General  -  The  inspection  was  performed  on  24  June 
1980.  No  unusual  weather  conditions  were  experienced 
and  the  pool  level  was  approximately  0.1  feet 

above  the  crest  of  the  spillway.  The  dam  and 
appurtenant  structures  were  found  to  be  in  fair 
overall  condition  at  the  time  of  the  inspection. 
Noteworthy  deficiencies  observed  during  the  visual 
inspection  are  described  in  the  following  paragraphs. 
The  complete  visual  inspection  check  list,  field 
sketch,  top  of  dam  profile,  and  typical  cross- 
section  are  presented  in  Appendix  A. 

b.  Dam  -  The  following  is  a  list  of  deficiencies 
observed  during  the  visual  inspection  of  the 
embankment. 

1)  Minor  erosion  of  scattered  areas  along  the 
upstream  face  of  the  embankment  between  the 
normal  pool  level  and  the  crest  of  the  dam 
was  observed.  Part  of  this  problem  is  caused 
by  animal  burrows  in  the  upstream  face  of  the 
embankment  which  have  collapsed  to  form  low 
areas  where  run-off  from  the  crest  of  the  dam 
can  concentrate.  There  are  also  several 
small  areas  where  the  riprap  on  the  upper 
portion  of  the  embankment  has  failed.  There 
are  no  areas  where  this  erosion  currently 
represents  a  serious  problem;  however,  remedial 
action  is  necessary  to  prevent  this  problem 
from  progressing. 

2)  There  are  several  low  areas  along  the  crest 
of  the  dam,  the  lowest  of  which  is  at  Station 
4+60  (the  approximate  location  of  the  outlet 
pipes)  on  the  top  of  dam  profile  (Appendix 
A).  The  elevation  of  the  crest  of  the  dam  at 
this  station  is  2303.9  ft.  M.S.L.  which  is 
only  1.9  feet  above  the  crest  of  the  spillway 
weir. 

3 )  Numerous  animal  burrows  were  observed  in  the 
embankment.  Many  of  these  holes  have  collapsed, 
causing  low  areas  on  the  upstream  face  of  the 
dam,  along  the  crest  of  the  dam,  and  at 
scattered  locations  on  the  downstream  face  of 
the  dam. 
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4)  There  were  two  wet  areas  at  the  left  downstream 
toe  of  the  embankment  between  field  Stations 
5+50  and  7+00.  It  did  not  appear  that  these 
wet  areas  are  the  result  of  seepage  through 
the  embankment.  The  owner’s  representatives 
reported  that  these  areas  dry  up  in  the 
summer  months.  This  saturation  is  probably 
the  result  of  poor  surface  drainage  in  this 
area. 

c.  Appurtenant  Structures  -  The  following  is  a  list 

of  deficiencies  observed  during  the  visual  inspection 
of  the  spillway  and  outlet  works. 

1)  A  joint  in  the  concrete  pipe  extension  added 
to  the  blow-off  pipe  has  separated,  leaving  a 
gap  of  approximately  1  to  2  inches.  The 
location  of  this  separated  joint  is  approximately 
15  feet  downstream  from  where  the  concrete 

pipe  is  connected  to  the  cast-iron  pipe. 

2)  Some  cracking  of  both  spillway  training  walls 
has  taken  place.  A  minor  amount  of  seepage 
is  coming  through  the  cracks  in  the  left 
spillway  training  wall.  This  cracking  is  not 
serious  enough  to  threaten  the  stability  of 
the  training  walls  at  the  present  time. 

3)  The  joints  between  the  weir  and  the  spillway 
training  walls  are  leaking  (flow  less  than  1 
g.p.m. ) . 

4)  There  are  trees  and  brush  growing  in  the 
downstream  end  of  the  spillway  discharge 
channel  which  could  eventually  restrict  flow 
in  the  channel. 

5)  There  are  several  minor  cracks  in  the  bottom 
slabs  in  the  spillway  discharge  channel.  One 
of  the  drains  at  the  downstream  end  of  the 
channel  was  flowing  approximately  2  to  3 
g.p.m.;  water  is  probably  flowing  through  the 
cracks  and  into  this  drain. 

d.  Reservoir  Area  -  The  slopes  of  the  reservoir  are 
moderate.  The  watershed  is  primarily  forested 
with  some  residential  development.  Sedimentation 
has  been  a  problem  in  the  reservoir.  The  reservoir 
was  dredged  in  1959  to  remove  accumulated  sediment. 

At  the  present  time,  sedimentation  has  reduced  the 
reservoir  storage  volume  to  only  55  percent  of  its 
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design  capacity.  Plans  were  made  to  dredge  the 
reservoir  again  in  1979  but  this  work  was  never 
undertaken. 

e.  Downstream  Channel  -  Slopes  in  the  channel  are 
moderate  with  woods  and  a  few  open  fields  along 
the  channel  banks.  Approximately  120  feet  downstream 
from  the  dam,  an  access  road  for  the  dam  crosses 
the  channel.  Flow  is  carried  under  this  road  by  a 
48  inch  corrugated  metal  pipe.  This  pipe  should 
not  represent  a  serious  obstruction  to  flow  in  the 
channel . 

There  are  three  homes  located  approximately  550  feet 
downstream  from  the  dam.  Two  more  homes  are 
1700  feet  downstream  from  the  dam.  The  city  of 
Martindale  is  located  3500  feet  downstream  from 
the  dam. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

There  are  no  formal  written  instructions  for  operating 
the  reservoir  or  evacuating  the  downstream  area  in  case 
of  an  impending  dam  failure. 

It  is  recommended  that  formal  emergency  procedures  be 
adopted,  prominently  displayed,  and  furnished  to  all 
operating  personnel. 

4.2  MAINTENANCE  OF  THE  DAM 

Maintenance  of  the  dam  is  considered  to  be  fair.  The 
superintendent  typically  walks  the  embankment  once  a 
month  to  determine  the  necessity  of  maintenance.  It  is 
recommended  that  formal  records  of  the  examinations  and 
necessary  maintenance  be  recorded  for  future  reference. 

In  addition,  it  is  recommended  that  a  rodent  control 
plan  be  implemented. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  20  inch  blow-off  pipe  is  operated  once  a  month. 

The  10  inch  water  supply  valve  is  left  open  except  when 
repairs  to  the  water  supply  lines  are  necessary. 

Maintenance  of  these  facilities  is  considered  to  be 
adequate.  It  is  recommended  that  upstream  control 
valves  (of  closures)  be  installed  on  the  outlet  pipes 
to  protect  the  embankment  in  the  event  of  a  pipe  rupture. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 

At  the  present  time,  there  is  no  formal  warning  system 
or  evacuation  plan  in  effect.  Emergency  warning  procedures 
should  be  developed  to  notify  residents  downstream. 

4.5  EVALUATION  OF  OPERATING  ADEQUACY 

Maintenance  and  operating  procedures  for  Martindale  Dam 
are  considered  to  be  adequate  with  the  exceptions 
previously  noted. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data  -  There  is  no  detailed  hydrologic  or 
hydraulic  design  information  available  for  Martindale 
Dam.  The  original  design  plans  for  the  spillway 
show  that  the  spillway  was  intended  to  have  a 

crest  length  of  50  feet.  Prior  to  construction  of 
the  spillway,  the  design  crest  length  was  reduced 
to  its  current  length  of  37  feet.  This  was  re¬ 
portedly  done  to  decrease  the  cost  of  the  spillway 
structure . 

b.  Experience  Data  -  No  records  of  the  performance  of 
the  dam  and  spillway  during  significant  flood 
events  are  maintained.  According  to  the  owners 
representative,  a  flood  which  occurred  during  July 
1977  resulted  in  a  flow  approximately  18  inches 
above  the  crest  of  the  spillway.  This  corresponds 
to  a  discharge  of  approximately  230  c.f.s. 

c.  Visual  Observation  -  The  entire  crest  of  the  dam, 
with  the  exception  of  a  small  section  at  the  right 
abutment,  is  lower  than  the  design  elevation  of 
2305.0  feet  M.S.L.  The  minimum  top  of  dam  elevation 
is  2303.9  feet  M.S.L.  which  is  only  1.9  feet  above 
the  crest  of  the  spillway  weir.  However,  as  will 

be  discussed  in  the  following  section,  raising  the 
top  of  dam  to  the  design  elevation  will  not  be 
sufficient  to  allow  the  dam  and  spillway  to  safely 
pass  the  required  spillway  design  flood  (SDF). 

d.  Overtopping  Potential  -  Martindale  Dam  is  a  "Small" 
size  -  "High"  hazard  dam  requiring  evaluation  for 
an  SDF  in  the  range  of  the  1/2  Probable  Maximum 
Flood  (1/2  PMF)  to  the  Probable  Maximum  Flood 
(PMF).  Since  the  dam  is  on  the  low  end  of  the 
"Small"  size  category  in  terms  of  storage  and 
height,  the  1/2  PMF  was  selected  as  the  SDF. 

The  hydraulic  capacity  of  the  dam,  reservoir,  and 
spillway  was  assessed  by  utilizing  the  U.S.  Army 
Corps  of  Engineers  Flood  Hydrograph  Package, 

HEC-1  DB.  The  hydrologic  characteristics  of  the 
basin,  specifically,  the  Snyder's  unit  hydrograph 
parameters,  were  obtained  from  a  regionalized 
analysis  conducted  by  the  Baltimore  District  of 
the  U.S.  Army  Corps  of  Engineers. 
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This  analysis  revealed  that  the  dam  will  be  overtopped 
by  the  SDF.  The  maximum  depth  and  total  duration 
of  overtopping  are  0.83  foot  and  8.5  hours,  respec¬ 
tively.  The  dam,  reservoir,  and  spillway  can 
safely  pass  only  16  percent  of  the  PMF  before 
overtopping  begins. 

As  was  mentioned  in  the  previous  section,  the 
crest  of  the  dam  is  lower  than  the  design  elevation 
of  2305.0  feet  M.S.L.  If  the  top  of  dam  was 
raised  to  this  elevation,  the  spillway  capacity 
would  be  increased  from  its  present  capacity  of 
320  c.f.s.  to  approximately  640  c.f.s.  Additional 
HEC-1  DB  analysis  indicates  that  this  increase  in 
capacity  is  not  sufficient  to  prevent  the  dam  from 
being  overtopped  during  the  SDF. 

e.  Spillway  Adequacy  -  As  outlined  in  the  above 

analysis,  the  spillway  cannot  pass  the  SDF  before 
overtopping  occurs.  The  next  criteria  for  determining 
spillway  adequacy  requires  an  estimate  of  whether 
the  dam  will  fail  during  the  SDF.  The  following 
conditions,  as  well  as  the  overall  state  of  the 
dam,  were  estimated  as  the  limiting  criteria  which 
are  likely  to  cause  failure  of  the  dam: 

1)  Depth  of  overtopping  of  1.0  feet  or  greater. 

2)  Duration  of  overtopping  in  excess  of  2.0 
hours . 

The  overtopping  analysis  for  the  dam  yielded  the 
following  values  for  the  1/2  PMF: 

1)  Depth  of  overtopping  equal  to  0.83  foot. 

2)  Duration  of  overtopping  equal  to  8.5  hours. 

Since  the  long  duration  of  overtopping  exceeds  the 
estimated  limiting  criteria,  it  is  judged  that  dam 
failure  is  likely  during  the  required  SDF. 

To  assess  the  impact  of  the  dam’s  failure  on 
downstream  damage  centers,  the  1/2  PMF  was  routed 
through  the  dam  for  the  failure  and  non-failure 
cases.  This  analysis  indicated  that  there  would 
be  a  significant  increase  in  downstream  damages 
from  the  non-failure  to  the  failure  case.  Due  to 
the  increase  in  flow  during  the  failure  case  and 
because  this  flow  reaches  downstream  damage  centers 
more  rapidly  than  in  the  non-failure  case,  an 
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increase  in  loss  of  life  is  also  likely.  There¬ 
fore,  the  spillway  is  classified  as  being  "seriously 
inadequate" . 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a .  Visual  Observations^ -  There  were  no  structural 
inadequacies  noted  during  the  visual  inspection 
that  cause  immediate  concern  for  the  structural 
stability  of  the  dam.  The  wet  areas  downstream 
from  the  embankment  on  the  left  half  of  the  dam 
are  considered  to  be  the  result  of  poor  surface 
drainage.  However,  it  is  advisable  to  visually 
monitor  these  areas  in  the  future  and  record  their 
condition.  The  narrow  crest  width  (5  feet  in  the 
field)  and  the  number  of  animal  burrows  are  causes 
for  concern  for  the  potential  problem  of  seepage 
and  piping  through  the  embankment.  Normally, 
animal  burrows  are  not  a  major  concern  with  thicker 
section  embankments;  however,  because  of  the 
narrow  crest  width  of  this  embankment,  animal 
burrows  could  very  easily  cause  a  direct  hole  for 
seepage  through  the  embankment.  It  is  recommended 
that  the  animal  burrows  in  the  embankment  be 
filled  immediately  and  a  rodent  control  program 
established.  Further,  it  is  advisable  that  the 
plans  for  increasing  the  embankment  section  be 
implemented  as  early  as  reasonably  possible  for 
the  authority. 

b.  Design  and  Construction  Data  -  Calculations  of 
slope  and  structural  stability  were  not  available 
for  review.  The  current  slopes  and  crest  width  of 
the  embankment  do  not  meet  the  empirical  guidelines 
presented  in  "Design  of  Small  Dams,"  2nd  edition, 
pages  261  to  267.  However,  the  slopes  have  had  a 
history  of  satisfactory  performance  including 
occasional  drawdown  of  the  reservoir  during  the 
summer  season.  In  view  of  the  modest  height  of 
the  dam  and  history  of  satisfactory  performance  of 
its  slopes,  a  quantitative  assessment  of  the 
stability  is  not  warranted  at  this  time.  However, 
it  is  advisable  that  the  Portage  Water  Authority 
proceed  with  their  plans  for  increasing  the  embank¬ 
ment  section. 

c.  Operating  Records  -  Nothing  in  the  procedures 
described  by  the  owner's  representative  indicates 
concern  relative  to  the  structural  stability  of 
the  dam. 

d.  Post-Construction  Changes  -  No  changes  adversely 
affecting  the  structural  stability  of  the  dam  have 
been  performed. 


e.  Seismic  Stability  -  The  dam  is  located  in  Seismic 
Zone  1  of  the  "Seismic  Zone  Map  of  the  Contiguous 
United  States,"  Figure  1,  page  D-30,  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams."  This 
is  a  zone  of  minor  seismic  activity.  Therefore, 
further  consideration  of  the  seismic  stability  is 
not  warranted. 
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SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 


a.  Safety  -  Martindale  Dam  was  found  to  be  in  fair 
overall  condition  at  the  time  of  inspection. 
Martindale  Dam  is  a  "High"  hazard  -  "Small"  size 
dam  requiring  an  SDF  in  the  range  of  the  1/2  PMF  to 
the  PMF.  The  1/2  PMF  was  chosen  as  the  SDF  because 
the  dam  is  on  the  low  side  of  the  "Small"  size 
category  in  terms  of  its  height  and  storage  capa¬ 
city.  As  presented  in  Section  5,  the  spillway  and 
reservoir  were  determined  to  have  a  capacity  of 
only  16  percent  of  the  PMF  before  overtopping  of 
the  dam  will  occur.  During  the  1/2  PMF,  the 
maximum  depth  and  total  duration  of  overtopping 
are  0.83  feet  and  8.5  hours,  respectively.  Due 

to  the  relatively  narrow  crest  width  of  the  dam 
and  the  long  duration  of  overtopping,  it  was 
judged  that  failure  of  the  dam  is  likely  during 
the  1/2  PMF.  To  assess  the  increase  in  damages 
downstream  from  the  non- failure  to  failure  cases, 
the  1/2  PMF  was  routed  through  the  dam  and  down¬ 
stream  for  both  conditions.  It  was  determined 
that  there  would  be  a  significant  increase  in 
possible  loss  of  life  and  economic  damages  if  the 
dam  failed.  The  spillway  is  therefore  categorized 
as  being  "seriously  inadequate"  and  the  dam  is 
classified  as  being  in  an  "Unsafe"  -  "Non-Emergency" 
condition. 

The  wet  areas  observed  during  the  visual  inspection 
are  considered  to  be  the  result  of  poor  surface 
drainage;  however,  these  areas  should  be  examined 
in  future  inspections  and  the  condition  recorded. 
Because  of  the  narrow  crest  width  of  this  embank¬ 
ment,  it  is  recommended  that  all  the  animal  burrows 
be  filled  immediately  and  a  rodent  control  program 
established.  Further,  it  is  advisable  that  the 
plans  for  increasing  the  embankment  section  be 
implemented  as  soon  as  possible  by  the  Portage 
Municipal  Authority. 

b.  Adequacy  of  Information  -  The  information  available 
and  the  observations  and  measurements  made  during 
the  visual  inspection  are  considered  sufficient 
for  this  Phase  I  Inspection  Report. 

c.  Urgency  -  The  owner  should  immediately  initiate 
the  further  investigation  discussed  in  paragraph 
7.1.d. 
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d.  Necessity  for  Additional  Data/Evaluation  -  The 
hydraulic/hydrologic  analyses  performed  for  this 
dam  have  indicated  the  need  for  additional  spillway 
capacity.  It  is  recommended  that  the  owner  of 
Martindale  Dam  immediately  initiate  an  engineering 
study  to  further  evaluate  the  spillway  capacity 
and  to  develop  recommendations  for  reducing  the 
overtopping  potential  of  this  dam.  This  study 
should  result  in  the  implementation  of  the  necessary 
remedial  measures. 

7.2  RECOMMENDATIONS/REMEDIAL  MEASURES 

The  inspection  and  review  of  information  revealed 
certain  items  of  work  which  should  be  performed  imme¬ 
diately  by  the  owner.  Items  1  and  2  should  be  designed 
and  completed  under  the  guidance  of  a  qualified  pro¬ 
fessional  engineer  experienced  in  the  design  of  earth 
dams  and  appurtenant  structures. 

1)  The  owner  should  immediately  initiate  an 
engineering  study  to  further  evaluate  the 
spillway  capacity  in  order  to  develop  recommen¬ 
dations  for  remedial  measures  to  reduce  the 
overtopping  potential  of  the  dam. 

2)  Provide  upstream  closure  for  the  intakes  of 
the  water  supply  line  and  blow-off  pipe. 

3)  Repair  the  separated  joint  in  the  concrete 
extension  to  the  blow-off  pipe. 

4)  Repair  the  cracks  in  the  spillway  training 
walls . 

5)  Clean  and  seal  the  joints  between  the  weir 
and  the  spillway  training  walls. 

6)  Remove  the  trees  and  brush  growing  in  the 
downstream  end  of  the  spillway  discharge 
channel. 

7)  Repair  the  cracks  in  the  bottom  slabs  of  the 
spillway  discharge  channel. 

8)  Repair  the  eroded  areas  along  the  upstream 
face  of  the  embankment. 

9)  Fill  the  low  areas  along  the  crest  of  the  dam. 

10)  Repair  the  animal  burrows  in  the  embankment. 
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In  addition,  the  following  operational  measures  are 
recommended  to  be  undertaken  by  the  owner: 

1)  Develop  a  detailed  emergency  operation  and 
warning  system. 

2)  During  periods  of  unusually  heavy  rainfall, 
provide  around-the-clock  surveillance  of  the 
dam. 

3)  When  warning  of  a  storm  of  major  proportions 
is  given  by  the  National  Weather  Service,  the 
owner  should  activate  the  emergency  operation 
and  warning  system. 

It  is  further  recommended  that  formal  inspection, 
maintenance,  and  operational  procedures  and  records  be 
developed  and  implemented.  The  wet  areas  noted  in  this 
inspection  report  should  be  examined  in  all  future 
inspections  and  the  conditions  recorded. 
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EMERGENCY  GATE  The  20  in.  blow-off  pipe  is  operated  Upstream  controls  (closure) 

by  a  20  in.  sliding  gate  valve  located  should  be  installed  on  the 
in  a  small  valve  house  at  the  down-  blow-off  pipe, 

stream  toe  of  the  dam.  The  valve 
appeared  to  be  in  good  condition. 
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note:  animal  burrows  were 

OBSERVED  ALONG  THE 
ENTIRE  EMBANKMENT. 
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HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


B-5 


DRAINAGE  AREA  CHARACTERISTICS:  1.15  sq.mi.  (primarily  forested  with 

some  residential  development) 


ELEVATION  TO?  NORMAL  POOL  (STORAGE  CAPACITY) :  2302.0  ft.  M.S.L. 

(29  ac.-ft.) 


ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) :  2303.9  ft.  M.S.L. 

(47  ac.-ft.) 


ELEVATION  MAXIMUM  DESIGN  POOL:  Unknown _ 

ELEVATION  TOP  DAM:  230  3.9  ft.  M.S.L.  (minimum  top  of  dam) 


SPILLWAY: 


a.  Crest  Elevation  2302.0  ft.  M.S.L. _ 

b .  Type  Concrete,  broad-crested  weir 

c.  width  of  Crest  Parallel  to  Flow  1.0  it. 


d.  Length  of  Crest  Perpendicular  to  Flow  37  ft. 


e.  Location  Spillover  180  ft.  from  right  abutment 

f.  Number  and  Type  of  Gates  None _ 

OUTLET  WORKS:  _  _ 


a .  Type  l-lO  in.  water  supply  line  and  1-20  in  cast-iron  blow- 

b.  Location  Center  of  dam  "  off  pipe 

c.  Entrance  Inverts  Water  supply  line:  El.  2285.4  ft.  M.S.L.? 

d.  Exit  Inverts  El.  2282.0  ft.  M.S.L.  blow-off  pipe: _ • 

El.  2285.0  ft.  M.S.L. _ 

e.  Emergency  Drawdown  Facilities  The  20  in.  blow-off  pipe  and 

10  in.  water  supply  line -can. 
HYDROMETEOROLOGICAL  GAGES:  None _  serve  as  drawdown  facilities 


a .  Type  _ 

b.  Location  _ 

c.  Records  _ • 

MAXIMUM  NON- DAMAGING  DISCHARGE  230  c.f.s. 


APPENDIX  C 


PHOTOGRAPH  LOCATION  PLAN  AND  PHOTOGRAPHS 


DETAILED  PHOTOGRAPH  DESCRIPTIONS 


Overall  View  of  Dam 

Top  Photo  Overall  View  of  Upstream  Face  of  Dam  from 

(OV-T)  Left  Abutment 

Bottom  Photo  -  Overall  View  of  Upstream  Face  of  Dam  from 

(OV-B)  Right  Abutment 

Photograph  Location  Plan 

Photo  1  -  View  of  Spillway  from  Downstream  Channel 

Photo  2  -  View  of  Spillway  from  Right  Spillway  Training  Wall 

Photo  3  -  View  along  Downstream  Face  of  Embankment  from  Right 

Abutment 

Photo  4  -  View  along  Downstream  Face  of  Embankment  from  Left 
Abutment 

Photo  5  -  View  of  Downstream  Valve  House  for  Outlet  Conduit 

Photo  6  -  View  of  Transition  of  Outlet  Pipe  from  Cast  Iron 
Pipe  to  Concrete  Pipe 

Photo  7  -  View  of  Concrete  Pipe  Outlet  into  Stream  Channel 

Photo  8  -  View  of  Reconstructed  Stream  Channel  Crossing 

# 

Note:  Photographs  were  taken  on  24  June  1980. 
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PHOTOGRAPH  LOCATION  PLAN 

MARTINDALE  OAM 
NDI.  NO.  PA  00444 
PennDER  NO.  1 1  -  17 
SCHEMATIC -NOT  TO  SCALE 


MARTINDALE  DAM 


PHOTO  1.  View  of  Spillway  from  Downstream  Channel 


‘  Ss 


PHOTO  2.  View  of  Spillway  from  Right  Spillway  Training  Wall 


MARTINDALE  DAM 


PHOTO  4.  View  along  Downstream  Face  of  Embankment 
from  Left  Abutment 
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HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


The  hydrologic  determinations  presented  in  this 
Phase  I  Inspection  Report  are  based  on  the  use  of 
a  Snyder's  unit  hydrograph  developed  by  the  U.S. 

Army  Corps  of  Engineers.  Due  to  the  limited 
number  of  gaging  stations  available  in  this  hydrologic 
region  and  the  wide  variations  of  watershed  slopes, 
the  Snyder's  coefficients  may  yield  results  of 
limited  accuracy  for  this  watershed.  As  directed 
however,  a  further  refinement  of  these  coefficients 
is  beyond  the  scope  of  this  Phase  I  Investigation. 

In  addition,  the  conclusions  presented  pertain  to 
present  conditions,  and  the  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 


HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  MART  INDALE  DAM 


PROBABLE  MAXIMUM  PRECIPITATION 

(PUP)  =  23.7  INCHES/24  H0URS(l) 

STATION 

1  2  3 

4 

5 

Station  Description 

MARTINDALE  DAM 

_ 

Drainage  Area  (square  miles) 

1.15 

Cumulative  Drainage  Area 
(square  miles) 

1.15 

Adjustment  of  PMF.for 

Drainage  Area  (%)'2* 

Zone  7 

6  Hours 

12  Hours 

24  Hours 

48  Hours 

72  Hours 

102 

120 

130 

140 

✓ 

Snyder  Hydrograph 

Parameters 

Zone 

24 

cp/ct(«) 

L  (miles)  (s) 

0.45/1.6 

1.78 

L  (miles)(s) 

ca 

'0.72 

tp  =  Ct  (L-L^)0-3  (hours) 

1.72 

Spillway  Data 

Crest  Length  (ft) 

Freeboard  (ft) 

Discharge  Coefficient 
Exponent 

37 

1,9 

(Rating  curve  developed  on  sheet  4) 

^Hydrometeorological  Report  33  (Figure  1),  U.S.  Army,  Corps  of  Engineers,  1956. 

^Hydrometeorological  Report  33  (Figure  2),  U.S.  Army,  Corps  of  Engineers,  1956. 

^Hydrological  zone  defined  by  Corps  of  Engineers,  Baltimore  District,  for  determining  Snyder's  Coefficients 
(Cp  and  Ct). 

^Snyder's  Coefficients. 

^5^L  =  Length  of  longest  water  course  from  outlet  to  basin  divide. 

Lcg  =  Length  of  water  course  from  outlet  to  point  opposite  the  centroid  of  drainage  area. 
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APPENDIX  F 


REGIONAL  GEOLOGY 


MART INDALE  DAM 

NDI  PA  00444,  PennDER  No.  11-17 
CAMBRIA  COUNTY 


REGIONAL  GEOLOGY 

Martindale  Dam  is  located  in  an  unglaciated  section  of  the 
Appalachian  Plateaus  physiographic  province.  Bedrock  units 
below  the  dam  are  members  of  the  Mauch  Chunk  formation, 
Mississippian  system.  This  formation  consists  primarily  of 
red  shale  and  claystone  with  gray  to  greenish-gray  sandstone 
and  siltstones. 

No  major  coal  seams  are  located  beneath  the  dam  even  though 
the  mining  of  the  Upper  and  Lower  Kittanning  seams  has  taken 
place  just  west  of  the  Borough  of  Martindale. 
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LEGEND 


PERMIAN 

Greonr  Formation 

Cyclic  mer*  of  an  nrf«ln*i#,  aAolf,  red 
hr  tin.  h  mretonc  a  nd  eon!.  ba»e  at  (hr  top  rtf 
the  Upiwr  ir>iaAiHpfon  l.imeetnne. 


PERMIAN  AND  PENNSYLVANIAN 


Washington  Formation 

(V/lf  ecpu* nee*  of  mitt detnne,  eh air,  hme- 
ntimr  it «rf  rm %l;  tnm r  rrii  rhnle,  e*,me 
able  nut  I.  hour  ai  the  tap  of  thr  Wnyoee- 
burp  ('oal. 

PENNSYLVANIAN 

APPALACHIAN  PLATEAU 


MonongahHa  Formation 

Cyclic  nrqurnrm  of  eandetanr.  ehalr.  limr - 
Moor  anti  rimti :  hmeetone  prominent  tn 
northern  outcrop  nrrar.  ehalr  and  mi  mi 
etnne  inrreaee  muthumrd.  commercial 
male  prrnrnt .  bane  at  the  bottom  af  the 
/Mfulwrgli  ('not. 


Conemaugh  Formation 

Cyriic  eeqnencee  af  red  and  pray  ehalr  e 
and  *%tte fours  milk  (Ain  limMfnNPi  and 
cattle,  nn »» i rr  hftihoninp  Sandetome  mm- 
manly  prreent  at  bane:  A  mm  Ltmcetnne 
prrnrnt  tn  middle  at  eectiane.  Brueh  Creek 
Limrrtnne  in  lower  part  of  KfltM, 


Allegheny  Group 

Cliche  erquencee  of  enndetonr.  ehalr,  hpte- 
ntonr  and  coat,  nunuroue  commercial 
coat*.  hnirrtmirn  thick*  n  wrelwntd.  I'fin- 
port  /.i  mu  etoor  i»  low*  r  pail  nf  nrrtion. 
include*  '  Freeport.  KittanmoQ,  and 

(Yurton  P<'rm*ifif»na 


I’ottsvillr  Croup 

/‘rrdominantly  eitndetnnre  and  cnnplnmcr 
ole*  with  thi  ■>  nhatcr  nod  null*,  name  main 
m  l  it  ruble  Inriitl  p 


WESTERN  PENNSYLVANIA 


f)«w»yo  Formation 

(»rr»HM*  gran  to  pray  nhntr »,  etltetonre  and 
^  - erind -loner  hemming  i ttcrcan hqI y  mhahi 
went  ward,  mnm  dcred  equivalent  la  type 
ttewayo.  Hiccoit/e  Format  tan  Of  in  Fr  le 
nnd  Crawford  ('aunt ire;  probably  not 
Hietingniehahle  north  of  Carry. 


Cattaraugus*  Formation 

tied,  pray  and  brown  ehalr  and  oamdetomr 
with  the  pi  "port  ion  af  red  derreaemp  wret- 
trard.  tmludee  Veuanon  enndr  of  driller* 
and  Salamanca  eandntoue  and  conptnmrr- 
ate.  eo me  hmretnnr  in  t  ran- lord  and  Fur 
ram  nitre. 


(onnraut  Group 

Altrrnatino  ora  y,  brawn,  art  couth  and 
||>ir;ifiiA  nhalrn  nod  II^Miinra,  inetydm 
‘pink  rack’"  at  drtllere  and  “Chrmunp" 
and  ‘ViirRirf”  For  mat  lane  of  northwret- 
ern  IVnnrylvama. 


Canada  way  Formation 

^ffffRnfiHg  fcr.iH  n  ehalr n  and  eandetnme 
imehidee  "1*01  tape “  Formation  of  nnrth- 
wcetrrn  fVnneylranta 


ANTHRACITE  REGION 
Post-I’ol tsvillr  Formations 

Brown  or  nmy  *on  detour*  and  eh  at i  *  u  ith 
•■i  me  coni)lvi»ri  ate  amt  ti  non  man  mi  nr 
able  male 


I’nttavillp  Group 

I.Ulht  pray  to  whit*,  corner  urainid  rand- 
etonre  and  conoh-m*  nitie  1 1  ith  route  mine- 
able  rout.  inrhidre  Sharp  Mountain, 
Schuylkill,  and  Tumbling  Hun  Forma- 
hone. 


MISSISSIPPIAN 


I  Mmc  f 


Manch  (  hunk  Formation 

tied  ehat*  e  with  brown  to  grrmnA  pray 
floijiiy  r>i ndytomr.  unhid**  tirreohrn* 
l.imcetnnc  r*»  Fayette.  Wcrtmorrland.  and 
Soon  rrct  rot* nti,  *  t.oyalbonoo  l,*n*r*tnnc 
at  the  bare  m  mat  fh  western  I'tnttrylvnnin 


I’orono  Group 

t'li  limit  i  out  t!y  iiioy,  haul,  more  tv*  enter- 
b.  th/nl  .  .nn/ittmri at*  anil  randn/on*  with 
*■•0**  *fnih  lotludtr  in  th *  Appalachian 
Itatcaii  /Ini  noon.  She  no  n  a",  Cuunhnpn. 
t’lieecwna*.,  t’«rru.  and  A  "ipp  F-ont" 
Onii  a .  inrhidre  ; tart  nf  "ftrwnuo'  of 
M.  Fuller  in  Cotter  and  Tunta  rountif*. 


